
ERIC 



DOCOMEHT EESOME 



ED 128 006 



IE 003 977 



AOTHOl 
TITLE 



INSTI'TOTION 

REPORT NO 
POB y)ATE 
NOTS 

EDRS PRIC2 
DESCBIPTORS 



Keeleri P. Laurence; Eiszo, William A* 

An Evaluation of Microfiche Pealer Types for Use with 

Progranimea InstractioTu Phase March 1976--Augiist 

1976. 

Naval Training Eguipmeiit Center^ Orlando^ Fla. 
Tralniiig Analysis and Evaluatioii Group. 
TAEG-R-'35 
Aug 75 

34p«; rocus OB the Trained Man series 
KF-S0,fl3 HC^$2,05 Plus Postage, 

Adult Education; *Branchiiig^ *lgiiipieGt Evaluatioiii 
microfiche; ^Microform Headers; Military Training; 
^Programed Instruction 



ABSTliCT 

rha fixst phase of a four^phase study on the 
e£f ectiire ness of Biicrofiche medium for onboard training systams 
examined a ¥ariety of julcrofiche readers with respect toi {1) 
eaae-of-usei (2) loading and unloaaing chairacterlst ics i and (3) 
branching to specific fliicrofiche frames* Some 60 Navy recruits 
porforsed branching tag^.ks to simulate the branching reguireinants of 
programed instructioni^ Bas^a on equipment ev^aluations and recruit 
perf oriflances^ fdv^e indexing methods and four types of readers were 
rank^ordered, Eec raits did not experience difficulty with any of the 
readers^ howeirery the Eealist/?antage I reader with a grid map index 
for branching vms most highly rated* (EHH) 



* Documents acgaired by lEIC include many informal unpublishea ^ 

* materials not available from other sources, SHIC makes every effort * 
^ to obtain the beat copy available. Nevertheless^ items of marginal * 

* reproducibildty are often encountered and this affects the quality * 

* of the microfichi and hardcopy reproductions ISIC makes available ^ 

* via. the ^ ERIC Document Reproduction Service (EDBS)* IDRS is not ^ 

* responsible for the guality of the original documents Beproductions * 

* supplied by EDRS art the best that can be made from the original. ^ 



EKLC 



TAE6 Report No. 35 



AN EVALUATION OF MICROFICHE READER TYPES 
FOR USE WITH PROGRAMMED INSTRUCTION 



F, Laurence Keeler, Ph.D. 
wmiam A. Rizzo 



Training Arial^'sls and Evaluation Caroup 



GOVERNMENT RIGHTS IN DATA STATFMFNT 

Reproduction of this publication in whole 
or in part is permitted for any purpose 
of the United States Government. 



aining Analysis and Evaluation Group Assistant Chief of Staff 

Research and Prograni Development 
Chief of Naval Education and Training 



August 1976 



NfiTlON^LiNSTlTUTiOF 
EDUCATION 



THIS 00^' MENT HAS BEEN REPrO- 
DUCEP EXACTLY AS RECeiVED PROM 
THE PEBSON OR QROANIZATION ORIGIN^ 
^TrNQ If POINTS OP VIEVV OR QPJNIONS 
STATED DO NOT NECESSARluV REPRE- 
SENT OPFrCrAL NATiON&l INSTJTUTi QF 
EDUCATION POSITION Of. PQurCV 



ALFRED F. SMODE, Ph.D., Director, 





TAuG Report No. 35 



TABLE Of CONTENTS 

Section 

I INTRODUCTION . , . , 

Purpose of This Stydy , , 

ri METHOD. 

Design 

Apparatus . , , , 

Stimulus Materials , , 

Subjects 

Procedure * . . , 

III RESULTS AND DISCUSSION 

Reloading Task. . . , , . 

Branching Task. 

Frame Positioning Errors, ..... 
Additional Obsirvations 

IV CONCLUSIONS 

Follow-on Studies , . 

BIBLIOGRAPHY , 

APPENDIX A Instructions to Subjects 

Common Core Instructions. , , . . 
Realist/Vantage I (With Index). . 
Realist/Vantage I (Without Index) 

Kodak Ektalite 120 

WSI Mini-Cat 1114 

Bruning 95, . . 



TAEG Report No. 35 
LIST OF ILLUSTRATIONS 

Figure 

1 Bruning 95 

2 Kodak Ektalite 120 

3 WSI Mini-Cat ni4 

4 Real ist/Vantage I 

5 Sample of Practice Microfiche Exercise 

6 Mean Reload Cycle Times for Five Readet- TyDes By 
Trial Blocks , . 

7 Mean Branching Cycle Times for Five Reader Types By 
Frame-to-Frame Intervai ' _ 

8 Mean Branching Cycle Tinies for Five Reader Tvoes Bv 
Trial Blocks ............ . . . . 7 . . 

9 Mean Frame Positioning Time for Four Frame-to-Frame 
Intervals, By Trial Blocks .... 



Table 



LIST OF TABLES 



P age 
6 
7 
8 
9 

11 

14 
15 
16 
17 

Paqe 



1 Mean Response Times for Reload Cycle and Branchinq 

Cycle, and Error Rate 13 



2 



ERIC 



4 



TAEG Report No. 35 



SECTION I 
INTRODUCirON 



technological complexity of Navy weapons systems has causpd a 
burgeoning .01 unie of supporting documents in the fo^n, ? ... nten nc 

rhS fcHti; ''^^"'^^ -naterials. Paper document ? on 

co^aSrwi n% ° a arS n °P ^fB^'l?^}^ departments of every ' ' 
^^^^ bel^n^i^^^^lf'V'' P^°9""^' 90,000 technical manuals 

paper is aene^a i^ h J h ' ■ ^ * decision to use microfiche vice 
^^^f^li^^lll^t^ti^V'''''''^'^ °^ e^se of handling 

and update. Hcwever ?ndi dnf '° ^^eP^oduce, distribute, stor , 

or,bcard'™a"Sf™^'1^ isses™t'jr?I '^^^f^! '''' "^'"^ considered for 
Naval Eflucati n^;„/?,"^-'o fcNE^l'h^ °J l"'' Chief of 

Evaluation Group (TflEG to coSl thf, 5""''!^ Analysis and 

electronic media/ E™ as?s if o h. microfiche with paper and 

-■croflche .edi™ vL'e'll r ati'Se VispSctIo' ^h''''' f 
considerations impacting on the eale^of^sllnd'tSe e??ec't"ro"n'?ea?„1n9, 

resoWeljoJls1Js"?^1h.^™?^'\?'"""'='' ' ^^J^^* ""I'^ned to 
onboard traini g pr%JLl''^„d'^?^'"''°" "L*"? "''''"''flcte medi™"(n 
the user engag d ™'x endeS u e ? ! ' ^l'"™" P^ble-ns of 

P..se r evaUtes a J^Ss'L^cJ^oVoV^uT^J^ShVJea^eVT':;]?? ^e's^'^JIo"'' 
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their ease^Qf^use by Navy enlisted personnel in loading/unloading and 
branching to nonadjacent frames. This report presents the results of 
the phase I study. Phase II will study the use of microfiche as the 
training medium in a complete, self-paced, technical training course. 
Phase III will replicate the data collected in the phase I and phase II 
studies using the Personalized Portable Microinedia Display Systeni (PPMDS)^ 
a hand-held microfiche reader being developed by the David Taylor 
Naval Ship Research and Development Center. Finally^ phase IV will 
evaluate learning modules designed for the fnicrofiche medium using learning 
algorithms developed by TAEG (Aagard and Braby, 1976). it is anticipated 
that the four phases of the project will be completed by Decemher 1977. 

PURPOSE OF THIS STUDY 

The purpose of this phase I study was to evaluate different frame 
locating mechanisms in a cross-section of comfnercially available microfiche 
readers and to determine the ability of Navy enlisted personnel to 
perform a branching task using these readers. A concomitant purpose was 
to rank the readers in the order of tim« required to load a microfiche* 
locate and focus a reference frame, and remove the microfiche. This 
type of performance data is needed 1n choosing readers for training 
systems. Performance data are also needed for designing microfiche 
programs. One form of prograniTied instruction involves considerable 
branching using remedial loops to support a student achieving criterion 
performance. Therefore, data are needed on the ability of students to 
proceed through a branching path of nonadjacent frames and on the effect 
of the distance between two nonadjacent frames on time and accuracy. 
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SECTION ir 

METHOD 



DESIGN 



in ^ Z!f f Jects were rando^nly assigned to five experimental qroups 
in . 4x5 factonal design zo emmine the effects of trial blocks and 

' crof]c e °" '''' °f loading Sni a g 

c-^ f ! 5 : Ssj^een loading/unloading task trials, the subjects D-rformPri 

simulated branching exercises. These data were arranged n a 4x4xi 

oncl'e fra^e ™ "^^hanlsnis on ease of locating designated 



s^nt1nn%^n?^^?l'^"^-'):^"'^^« Microfiche readers were used, repre= 
sentmg typical frame indexinq and microfiche carrier desians THp 
Brumng lode! 95 (automatic) (figure 1) employs a Jush-button 'actuated 
cnr^p'n'^'"'"' f positions the desired mlLfi?he frame when Se 
corresponding alphanumeric buttons are depressed. Up ^^o 30 microfirhP 
may be preloaded In a magazine to allow silectfon of atartic ar^Srofiche 
rLSpf;"^ ' 1 "^^^ "ta^i'te 120 (linear/dia ) figure 2) 

^frr er'lhic '?nd?ca?p'';H'°"*''r'' push-pul /motion of'J^I IL 

controrVfhv tw? the row being displayed, and a rotating dial 

fhf earner LnI'*'59-^''"°-i ^^^^^ indicates the column displayed. 
d?fl ?n2f 1^^'''/'''^*'°" ^^^^ microfiche into the reader as the 

reader ha twn h"'^' ^'""''^'^ ^^^^ ^^^'^ linear) (figure 3 

reader has two linear indices associated with the carrier which corresoonri 

JSn st^SrSf oi' f ?f f '^^^^ designators. The miLJ?lche ca? ^ "^ 
Si 'fLLnl ? flats positioned by an attached handle. The 
Realist/Vantage 1 (figure 4) reader was used in two conf iqurations=-with 
ana without the grid map indexing system. The grid map ndex con isJs 



recorripr ^h^ recorded by a six channel Clevi te/Brush graphic 

recorder, ihe recorder was controlled by two three- position dniihiP 
pole switches, operated by the experlminlers P°^^t^°"' ^°"ble= 

Two IBM 274 Portable Dictating UnitF were used to present standardized, 
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taped instructions to the subjects. 
STIMULUS MATERIALS 

The branching task consisted of a series of instructions on microfiche 
frames requiring the subject to move from one frame to another There 
Hcr® ,° jnstructions on each microfiche, terminatinq with a frame marked 
thy. AM frames on the microfiche had alphanumeric designators centered 
*°P' 3nd either an instruction (e.g., "GO TO B3") or the 
word cND centered 2.5 cm above the center of the frame. The initial 
instruction frame (A-3) on each microfiche included the word "START " 
AM non-instruction frames contained the word "END" so that a departure 
.rom the prescribed path would be iimediately apparent to the experimenter 
« sample microTiche is shown in figure 5. 

^ A total of eighteen 24X microfiche were used for each subject—two 
.or practice and sixteen for the timed exercise. The first practice 
microfiche had a frame-to-frame interval (i.e., the number of frames 
from one instruction to the next) of one, while the second had intervals 
varying from one to eight frames. The frame- to-frame intervals used 
v.Te determined by a pilot study which revealed that frame- to-frame 
nicervais ot 1, 2, 4 and 8 frames resulted in significantly different 
times to complete the branching task. Four microfiche at each of these 
intervals were made by randomly selecting the branching paths. No two 
microfiche had the same branching path. y m o two 

SUBJECTS 

basiArfOf ^° Navy recruits, midway through 
basic training was selected. The subjects were randomly assigned to 

ng'mSflm S'h'h either very little 'Sr ^o ,x erience 

theyle^rasslgned^^ experience using the reader to which 

' PROCEDURE 

Two subjects were scheduled per hour, twelve subjects per day on 

op OS o?ne f Of ''''''^ '''''''''' exercise'simu?faneSusly 
at opposite corners of a large conference room. Two experimenters wprp 

present, one to assist each subject. Each subject was slaved In ?ront 
t/ll P^S^l^e reader and asked to direct his attention to the reader 

w h fbrfefb^?^^''''I°"=.^'PP^"^^^ taped 1nst?Sct1oJs began 

nmnt hS ^^^cf^^round and purpose of the experiment followed by a 

in tJuc^iSn ?^ hn^'?n'r°H % '''''' ' ''^^'^^ microfiche' After 
ndpl Inrn. f ^ oad the mi crof i chs , find frame A-3 using the 
ft nL A ' ^"'^/ff microfiche, the experimenter demonstrated 

the procedure, and the subject was permitted to practice these steps 
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untn satisfied with his ability to perform the task. The subject then 
received Instruction for the branching task and was asked to complete 
the two practice microfiche. Questions concerning the procedure were 
invited following completion of the practice microfiche. Following the 
answering of all questions, instructions were given for the completion 
of the 16 exercise microfiche. Again, the subject was invited to ask 
questions concerning the procedure to be followed. 

Two types of time periods were recorded during the sixteen microfiche 
exercises— a Reload Cycle and a Branching Cycle. These were human reaction 
times, and in the case of the automatic reader. Included machine cycle 
times. Timing of the first Reload Cycle began when the subject removed 
the practice microfiche from the carrier and ended after the first 
nncroflche of the exercise was loaded, focused on frame A-3, and the 
subject said "START." Timing of the Reload Cycle was recorded by a 
graphic pen excursion activated by the experlnienter keying a double- 
throw switch. Upon "START" the subject proceeded with the first Branching 
Cycle. At the end of each I0-1nstruction Branching Cycle the subject 
said "END" and the alphanumeric of the END frame (e.g.s "END, D-7"). 
The next Reload Cycle was Initiated without delay. The word "END" cued 
the experimenter to key the timer in the Reload Cycle direction. This 
process was continued until 16 Reload Cycles and Branching Cycles were 
completed. The sequence of the exercise microfiche with respect to 
frame-to-frame Interval was 1248124812481248 for all subjects. 

The experimenter manually recorded the alphanumeric END frame 
designators verbalized by the subject. An erroneous END frame was the 
criterion for a Branching Cycle error. Where a Branching Cycle error 
occurred, a mean time for that subject's correct Branching Cycles for 
hKe frame- to -frame intervals was entered 1n the data matrix. 
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SECTION III 

RESULTS AND DISCUSSION 



^J^^^ expeHment examined the performance of typical Navy recruits 
in the use of various off-the-shelf microfiche readers. The readers 
featurP^ Tnl!H^-^° loadlng/iinloading and frame positioning 

Teatures. In addition, the complexity of the simulated branching task 
nn. Jf^n ^y^^® ^I'^s, Branchirg Cycle times, and 

depicJed'?n Sle P^" "^'^ °- ^''^ configurations are 

TABLE 1. WEAN RESPONSE TIMES FOR RELOAD CYCLE AND BRANCHING CYCLE, 
t\W tRROR RATE 



Reader Index Type 



Mean Reload 



* Includes machine cycle time 
RELOADING TASK 



Mean Branching 
Cycle (Sec J 



Errors/ 
Branchlnc i Cycle 



Grid Nap 


24.17 


52.21 


.010 


Automatic 


18.41* 


52.47* 


.141 


Dual Linear 


28.15 


69.81 


.021 


Projected Frame 


32.29 


91.34 


.042 


Li near/ Dial 


42.71 


97,15 


.052 



,n^?..? -^^^ differences (figure 6) were analyzed by a two- 
way analysis of variance. The microfiche readers varied significantly 
(F^ 940 =68.69, p<.O005) in the degree of difficulty of retrieving 
t L'f. ^i^SJ^^fPn^^^- Although the automatic reader was c larly 
by ress nf pu u.Sf J-?* ^ ''1°'' ''''' '''' was accom lished 
reload 0 erafiSn h ?" "^/i^ f ^''^ """^^^^ ^'^quired a manual 
to In^H rinl ^ ^ inear/dial index reader was the most difficult 

wtthihe dfal inJ' ^"^^^^'''^ *° «li9" the microfiche 

witn the dial index. The remaimng three reader configurations employed 
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similar fnicrofiche carriers. Differences between these readers may be' 
attributed to the differences in the time required to locate the initial 
frame (A- 3) once the microfiche was loaded* 
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LINEAR/DIAL 



PROJECTED FRAME 
LINEAR 



GRID MAP 



AUTOMATIC 



13-16 



TRIAL BLOCKS 



Figure 6. Mean Reload Cycle Times for Five Reader Types, 
By Trial Blocks 

The effect of trial blocks upon performance shown in figure 6, 
(^3,940 ~ 17. 56s £<.OO05) indicates some learning took place. As subjects 
were instructed to concentrate on accuracy rather than on speed, it was 
not surprising that the learning effect accounted for little of the 
total variability (Est. = .03).1 While it appears that learning may 
have occurred differentiany across readers, the Interaction (Reaclers X 
Trials) was not significant at the .05 level. 

^ Steeper learning curves were found in the pilot study where subjects 
were instructed to work as quickly and accurately as possible. These 
instructions produced an unacceptable error rate, however, due to the 
emphasis on speed. 
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BRANCHING TASK 

The effect of readers, frame-to-frame fntervals, and trial blocks 
on Srancfnng Cycle time (figures 7 and 8) was examined by a three-way 
analysis of variance. Readers differed significantly (F^ cc = 28 79 
t>i.01} with respect to ease of the branching task. It li'partlciilariv 
noteworthy that the subjects perforred as well using the grid map posi- 
tiomng reader as with the automatic push-button reader. Similarly the 
near congruency of the curves for the linear/dial index and the projected 
frame designator types of readers, particularly at the higher frame-to- 
frame intervals, indicated little dlff^ nee between these readers. 

sinn4t**'+/''""^®"*?''^'''^'/S interval increased, the branching task required 
rnmn 2$r*^ ™re time (Fjjgg = 537.98, ^.01). This Increased task 
complexity resulted m an interaction CRea3er X Interval) with the most 
pronounced differences between readers occurring at the higher Intervals 
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igurfi 7, Mean Branching Cycle Times for Five Reader Types. 
By Frame-To-Frame Interval 
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01 oo ®Jff^* (figure 8) was significant (F. - 

^|.8B, £<.01] indicating some learning resulted from practice; 'Fiowever 
this factor accounted for little variability (Est. = .01). The somewhat 
L^'S'r ^-'irS 9^^ves_for the linear/dial and projected fr designator 
readers resulted in an interaction CReader X Trial Blocks) (F.o ir, i 
li^iM' H' effect due to trial blocks was modlfated by 

fno fLh'-f subjects, the two most cumbersome frame position- 
ing techniques showed the most improyement with practice. Apparently 
the use of these readers required more time for the subjects to develop 
consistent positioning techniques. j s i-u ueveiop^^ 
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Figure 8, 



Mean Branching Cycle Times for Five Reader Types 
By Trial Blocks 
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Figure 9, Mean Frame Positioning Time for Four Frame-to^FrariE 
rntervals. By Trial Blocks 
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FRAME POSITIONING ERRORS 

As shown in table 1, the error rate for the automatic push-button 
reader was significantly higher than that of the other readers (x^ = 
36.52, e^<.001, df = 1). Apparently some characteristic of the positioning 
servomechanisni interferred with the subjects' shart-term memory. While 
remembering the most recent instructton the subject m% required to 
attend to a push-button array and depress either am '5r two buttons to 
access the appropriate frame. The corresponding reaction of the reader 
ppsltioningmechanism was noisy and somewhat startling. In contrast, 
t s task using the other readers involved manually searching for the' 
appropriate column and row under comparatively silent conditions. 

The error rate for the grid map reader was significantly lower (x^ 
- 4.22, £<.05, df = 1) than that of the linear/dial reader. The larger 
error rate for the linear/dial reader may also be attrlbutatle to 
some confounding of short-term memory due to the more complex indexing 
mechanism. None of the other error rate differencei were significant. 

The effects of frame-to-frame interval and trial blocks on error 
rate were not significant. 

AODITIONAL OBSERVATIONS 

In the course of this study, other characteristics of the (nirroflche 
readers used became apparent. Although these features were not the 
subject of investigation they are worthy of note. 

READER DESIGN CHARACTERISTICS. The Bruning 95 reader stored and transported 
the microfiche between plastic sleeves, which protected the film. 
Because of the automatic loading feature, the microfiche were never 
touched and thus remained free of dirt and fingerprints. Considerable 
scratching of the sleeves did occur, however, resulting in a detriment 
to the projected image. A newer model of the same machine was subsequently 
ej<annned. In this model, the lens Is Tifted during positioning moves 
apparently resolving the scratching problem. However, with this chanqe 
the lens must be refocused n»re frequently. 

All other reader types subjected the microfiche to handling, and 
the accumulation of dirt and fingerprints required periodic wiping of 
the film. The Realist/Vantage land the WSI Mini-Cat 1114 readers carried 
the microfiche between two glass flats which also accumulated dirt and 
fingerprints, and required periodic wiping. 

Both the Bruning 95 and the Realist/Vantage I readers permitted 
comfortable viewing from a variety of user postures. This is seen as a 
desirable feature as the user may change viewing positions during 
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prolonged use, thereby minimizing discomfort. This feature aUn f^riu 



ma ntenance costs than the other three readers Such consideratfnnr 
trafninf''*'"'^ any large-scale procuremerJof tM s readlrlo? Na y 
training purposes. However, this reader may be suited for other uses 

documents ' Pnt^nf- ?1 ''*''^"'^S^ °' catalogues or arch vaV ype 

wJ^M^+h" Potential ^or use of this reader must be carefully evaluated 
within the context of its intended application. Tuuy evaluated 

unfommof »"egarding the micronche medium are not 

uncommon. This is understandable as much of the materials on mirrnfirhp 
encountered within DOD are reD.oductions of hardcopy w?t vary ng de^^^^^^^ 
of legibility. Publications designed specifically for mi crofSe are 
rarely encountered. This shortcoming is compounded the ex stln?e of a 

^es g ' linll f'th^f '''^ poorly designed fr of oSdalef °' ' 

Jn^S!; /^"^"{^ acceptance of microfiche as a viable alternative 
frnfSf °£^H^" been nhibited by the reslstance^to-change resultina 
from years of human conditioning In the use of more traditional medil?- 

in ^J^f fO subjects used in this study unanimously expressed interest 
^MfS '"ir2^""P*^"^^ °f "Sing microfiche readers it ?s felTthat 
this resulted from careful preparation of the stimulus materials nJnnJr 
instruction in the use of the readers, and perhapra ceSirabsence Sf 
bias on the part of the youthful subjects. HoweJer! thi's study d?H nnt 

toDi'c'^if'^h^"^' - ^«^^^"9 of lexlual materia?!^ Th?s 

topic wil, be examined in detail in phases 11, III and IV of th s project 
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SECTION IV 
CONCLUSIONS 



+h. ' Jesuits of this study have Implications for the future use of 

tvn.V rf '"^^ '"^-f ^''^ ^^^^"^■"S- " was demonstrated that a 
typical Navy recruit can, with a minimum of instruction, be trained to 
use a cross-section of available inicroflche readers and perform the 
branching task inherent in programmed learning. 

fh^^J^ ^'"^e^ing methods examined differed significantly on 

(braLh naf '^nH"^n^??J'"9^'"^°'^^"9 °^ microfiche, frame positioning 
IDranchingh and positioning error rate. These performance characteristir^ 

? e laderfje ted' nl'r ^^^^ overall assesSnr?" 

Navyl?Sninf pJrpose^ ''''' ease-of-use and suitability for 

The Realist/Vantage I reader with the grid map indexina svstem wac 

Icel 111' ^."r.\l"f*^f* " '""^^ ™s ;eade;"?s'j;odeTa? y 

priced, allows a comfortable user viewing posture, and is easy to operate 

L'd'f.^r^f ^^9her than that o? tte oLr read'^^^ 

addition, the high cost of procurement and maintenance of this reader 
discourages its use for Navy training. The Kodak Ektalite 120 reader 
was cumbersome to load and position frames. This reader dispiays only a 
M?nI1r?"fi]f^' requires a constant user viewing posture ^?he WSI 
Vn^H^^ / 1 14 reader had a relatively low error rate, but the ease of 

that ol'^?hp°^f;"5 frame positioning was significantly lower han 
tnat of the automatic or grid map readers. 

NMrnpin! technique for locating frames was found to be inefficient 

Numerous users have reported that they almost never use the alphanSc 
indexing system inherent in virtually all readers. It Is apparentlT 
iSn^ f *° ^^'"^ microfiche frames by scanning t^l prolec ed 
images for the appropriate frame. This technique was simulated in thp 
experiment by the "projected frame designator'' Indexing method It 
saSeleaSe ' '^^l *° 9^^^ ^ndex^n^methSfusi the 

Have ^piS-r?^.ijn-- ^i^^i^^ , 
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used for training. Differences among readers with respect to unload/ 
load, branching, and error correction times, when extrapolated to encom- 
pass the total use of this mediuni for training, may result in significant, 
quantifiable dollar savings. Perhaps more importantly, the ease-of-use 
of a particular type of reader may affect the attitude of users, or 
potential users, toward acceptance of microfiche as a viable training 
medium. 

The time required to execute a branching task was differentially 
affected by the frame-to-frame interval. This suggests that programmed 
text designed for microfiche should minimize the interval in branching 
requirements in the Interest of time economy. 

While some questions were answered by this study, continued investi- 
gation of the feasibility of this medium for training purposes Is impera- 
tive. _ The research literature dealing with the effects of the medium on 
learning of cognitive skills Indicates that the use of microforms may 
not be optimum in certain learning situations (Baldwin and Bailey, 1971- 
Grausnick and Kottenstette, 1971b), Before decisions may be made regarding 
use of microfiche for training, the medium must be evaluated in the 
applied setting for which it is being considered. 

FOLLOW-ON STUDIES 

Phase 11 of this project will study the effect of using microfiche 
as the training medium in a complete technical training course. The 
lesson materials for the Basic Electricity and Electronics (BE&E) School, 
Orlando, will be republished on microfiche. An experimental group of 
trainees using the microfiche materials will be compared to those trainees 
using paper lessons to determine the effects of the new medium, if any, 
on school performance. 

Phase in of the project will be a replication of the first two 
phases using prototype hand-held, battery-operated microfiche readers 
being developed by the David W. Taylor Naval Ship Research and Development 
Center. The readers will be the initial output of the Personalized 
Portable Micromedia Display System (PPMDS) development effort. The 
performance of these innovative readers will be compared to the baseline 
data provided in phases I and II. 

In phase IV, learning modules designed for the microfiche medium 
will be evaluated. These learning materials will use letter styles and 
sizes for optimum legibility on microfiche. Information will be generany 
organized according to learning theory algorithms found in Aagard and 
Braby (1976) and in the Interservtce Procedures for Instructional System 
Development (NAVEDTRA 106A) of 1 August 1975. The formats of these 
learning materials require frequent branching and accessing reference 
Information, operations easily accormodated with microfiche. The 
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development and evaluation of these modules is a part of the Navy Tech- 
nical Information Presentation Program (NTIPP) and is funded, in part, 
by the David W. Taylor Naval Ship Research and Development Center. 
Continued field research, including cost-benefit analyses, should pave 
the way for the Judicious use of microfiche technology in the education 
and training environment. 
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APPENDIX A 
INSTRUCTIONS TO SUBJECTS 



was°Q?'venTa?f ^^^^^^rdized, taped Instructions (pages 26 to 27) 

for the reader to whfch Sw+f specific operating instruction 
The instruction var ed s iqhtfffo^^^^^^ 28 to 31). 

unique design of't^js readl?*(|ajes 32 tol)"' '° 
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COMMON CORE INSTRUCTIONS 

decision has been made by the Navy to put certain instructional 
,1s on microfiche film Instead of the usual books and paper. The 
or reasons for using microfiche are reduced cost and space. It 
mated that the Navy can save millions of dollars annually by 
0 microfiche. A single microfiche film can contain 98 pages of 
tion, and a stack the size of a shoe box could contain 200,000 
f information. 

e instructor will now show you a microfiches also called a fiche, 
che is a photographic mtntature of 96 printed pages. Each of the 
s on the fiche is called a frame. There are 14 columns of frames , 
d 1 through 145 left to right* There are seven rows of frames 
d A through G, top to bottom. Each frame has a letter and a 
For example p frame B-3 would be the second row down and the 
olumn across. 

order to use the microfiche film a special microfiche reader, 
e one in front of you. Is required. The Navy Is planning to buy 

thousand portable microfiche readers so that one may be issued 

student in a class for his personal use. Several different 
s are available in the readers and the Navy is interested In 

which features will be most useful for the microfiche user 
buying additional microfiche readers. 

view the fiche the reader is used to mgnify the fiche frames 
ject them on the viewing screen. The Instructor will point out 
n parts of the reader in front of you--the viewing screen, the 
he fiche carrier, and the index, 

u are to be part of an experiment to study microfiche loading, 
ng, and frame positioning features. The time required for you to 
these tasks with this reader will be recorded and compared with 
2S of other Navy personnel using other microfiche readers ^ so 
3 different features and readers may be compared. The results of 
Deriment will have an effect on the type of microfiche reader the 
/s so it is important that you perform the tasks as well as 

3 



READER-SPECIFIC INSTRUCTIONS WERE GIVEN HERE 
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ihere are 96 exposed frames on each f1che. Each frame has a letter 
and number designator at the top and either the word "END" or some in- 
structions, such as "Go to near the center of the frame When the 

and fS^th''^^' -^^^9^"' that is in the reader 

^Jfi P^f tjce fiche. Say the word "START" as you begin movinq 

ma?ke^ ™^ ' ^''-^''''^l^rS^ will bring you to a frame' 

marked END Say the word "END" and the frame letter and number of the 
END frame For example, "END, C-11." Without delay, load the next 
practice fiche, find frame A-3. say "START" and begin following the 
nstructions. When you reach the END frame say "END" and the frame 
letter and number. The Instructor will answer any questions before you 

_ During the next part of the exercise you will complete the instruc- 

i.?^%?"h • ° *'^f V^^ °^ you, without stopping until the 

last fiche is completed. When the instructor says "Begin," unload the 

^ i f InH^H ''^'^ '^^^ of the exercise, ffnd 

is r^mnii^oH 1 instructions. Unload each fiche as it 

fthf? "ext fiche and proceed without delay until all the 

of eac lirhf ^'in^^ '°T* *° "™T" as you begin on ?rame A- 

iln^? ' -""^^ ^"^ accurately; however, accuracy is more 

you begin. ' Instructor will answer any questions before 
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READER^SPECIFIC INSTRUCTIONS 

REALIST/VANTAGE I (With Index) 

To load the fiche into the reader* pull the carrier toward you until 
the upper glass opens and the carrier stops. The glass plates will remain 
open for fiche loading* Hold the fiche in front of you so that the title 
may be read. Insert the fiche face down between the glass plates with the 
white strip closest to you. Place the fiche all the way to the back right- 
hand side of the carrier. Push the carrier in to close the upper glass. 

The index card below and to the left of the carrier contains 98 
frames which correspond to the fiche frames. To find a designated fiche 
frames move the reference pointer attached to the carrier to the desired 
frame on the index card. This will approximately center the desired fiche 
frame. Using the index pointer^ find frame A-3. 

A sharp clear image is achieved by applying a slight downward pressure 
while turning the lens focus ring. The reader may require refocusing 
periodically. Take time, now, to practice loading^ unloading, and focusing 
the first practice fiche. 
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READER-SPECIFIC INSTRUCTIONS 

REALIST/VANTAGE I {Without Index) 

fh« 1° i^eader, pull the carrier toward you until 

the upper glass opens and the carrier stops. The glass plates will 
rejain open fm fiche loading. Hold the fiche in front of yo so the 

w ti ff^ h-/''J^ ^'^^^ face^down between the glass plates 

with the white strip closest to you. Place the fiche all the way to the 

Spper'gfas; '''' °' '''''''' '"^^ t^e carrier in Jo clofe the 

i.ft IJ'^f the first exposed frame and is located in the upper 

fril fli 'nfT H^H When the fiche 1s loaded in the ca?Her 

frame a1 t^lr^- *° °" ^^ft-hand side Locale 

press^rfwMif image 1s achieved by applying a slight downward 
pressure while turning the lens focus ring. The reader may reauire 
nnlnL"''"9 Periodically. Take time now, to practice loading/ 
unloading, and focusing the first p actlce fiche. '^«'"9' 
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READER-SPECIFIC INSTRUCTIONS 

KODAK EKTALITE 120 

To load the fiche into the reader turn the index dial until the 
letter "S" is just visible In the right side of the Index window. Insert 
the fiche into the carrier from the left until a slight resistance is 
felt. Turn the index dial counter-clockwise and the fiche will begin to 
move into the reader. Turn the dial until the number 3 is visible in the 
window. Pull the dial toward you until the letter A 1s visible below 
the index arrow at the right front of the reader. Frame A-3 should now 
be approximately centered in the viewing screen. To find a designated 
fiche frame, turn the Index dial until the appropriate frame number appears 
in the window and pull (or push) the index dial until the appropriate 
frame letter appears below the Index arrow. 

A sharp clear image is achieved by moving the focus lever on the 
right front of the reader either up or down. The reader may require 
refocuslng periodically. To unload the fiche turn the index dial In 
either direction until the fiche is completely out of the reader. Take 
time now, to practice loading, unloading, and focusing the first practice 
fiche. 
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READER-SPECIFIC INSTRUCTIONS 



WSI MINI-CAT 1114 

To load the fiche Into the reader pull the carrier toward you until 
n.L"P^?f 1°"!-' stops. The glass plates will remain 

open for fiche loading. Insert the fiche face up between the glass plates 
with the white strip closest to you. Place the fiche all the way to the 
back right-hand side of the carrier. Push the carrier In to close the 
upper glass. '->«jac uie 

The fiche frame number Index is located on the left-hand side of the 
^hf ! ? carrier. The fiche frame letter Index Is located along 
the left-hand side of the carrier. To find a designated fiche frame, 
match the appropriate frame number and letter. For example to find 

THfuHii' s^'^^*^! carrier until the letter A is next to the number 3. 
inis will approximately center frame A-3. 

^...a ^J^^^t achieved by applying a slight downward pres- 

per1od?ra?l^"'"T;? ""^'"S' - require refocusing 

periodically Take time, now, to practice loading, unloading, and 

focusing the first practice fiche. 
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READER-SPECIFIC INSTRUCTIONS 
BRUNING 95 

A decision has been made by the Navy to put certain instructional 
materials on microfiche film instead of the usual books and paper The 
two major reasons for using microfiche are reduced cost and space. It 
is_est1mated that the Navy can save mniions of dollars annually by 
going tomicrofiche. A single microfiche film can contain 98 pages of 
information, and a stack the size of a shoe box could contain 200,000 
pages of information. 

The instructor will now show you a microfiche, also called a fiche 
.his fiche is a photographic miniature of 96 printed pages. Each of the 
96 pages on the fiche is called a frame. There are 14 columns of frames 
numbered 1 through 14, left to right. There are seven rows of frames ' 
lettered A through G, top to bottom. Each frame has a letter and a 
number,. For example, frame B-3 would be the second row down and the 
third column across. 

In order to use the microfiche film a special microfiche reader 
like the one in front of you, is required. The Navy is planning to buy 
several thousand portable microfiche readers so that one may be issued 
to each student in a class for his personal use. Several different 
features are available in the readers and the Navy 1s Interested in 
knowing which features will be most useful for the microfiche user 
before buying additional microfiche readers. 

To view the fiche the reader 1s used to magnify the fiche frames 
and project them onto the viewing screen. The Instructor will point 
out the main parts of the reader in front of you—the viewing screpn. 
the fiche selector, the frame index, the focus wheel, and the fiche 
magazine. Notice that in using this reader, the fiche have been pre- 
loaded into the fiche magazine. 

_ You are to be part of an experiment to study microfiche loading, 
unloading, and frame positioning features. The time required for you to 
perform these tasks with this reader will be recorded and compared with 
the times of other Navy personnel using other microfiche readers, so 
that the different features and readers may be compared. The results of 
this expenment will have an effect on the type of microfiche reader the 
Navybuys so it is important that you perform the tasks as well as 
possible. 

To select the first practice fiche, press the button marked "1" of 
the fiche selector. Frame G-14 of the first fiche will appear on the 
viewing screen. Find frame A-3 by pushing the buttons marked "A" and 
3 of the frame index. You may push these buttons one-at-a-time, or 
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simul taneously. 

thf ^^^K S-®^r ^"™se is achieved by adjusting the white focjs wheel 

There are 96 exposed frames on each fiche. Each frame has a lette 
and number designator at the top, and either the word "END" or some in= 

?JsJruc?or't^lf "f r '''' °f the framed Shen h 

fr^ml f f f ^°".*u ^fS"""' first practice fiche, find 

rrame focus, and begin following the instructions on the fiche 
Say the word "START" as you begin moving from frame A-3. The last ' 
fhp wn^H"™" U^^^ w""^^ ^i^^'na you to a frame marked "END." Say 
the word END" and the frame letter and number of the END frame For 

?ff£'n W^*^^'^* ^'^'y^ second prac ice fiche 

n t?uc ionf ihi'"' "ST^RT," and begin following thi 

etLf .Ih k"""-" END frame, say "END" and the frame 

letter and number. The instructor will answer any questions before you 

tion.°nn'f?i''%"^^* exercise you will complete the instruc 

cSe?Pri utn through 18, without stopping until the last fiche is 
find frame A , h'k'"?*!'??' ^^9^""^" ^^che number 3, 

thJouIh firhP i S begin fonowing the instructions. Continue on 

Don't^orqet to'sav "™?..'^°"' "h*^- '^"^^'^'^ number 18. 

"PNn" lr,M^tl 2 y .-^^^ ^5 -^o" begin on frame A-3 of each fiche and 
the frame letter and number at the completion of each fiche 

speL'"'S^in? '''^'^'y important ^Sn' 

speed. The instructor will answer any questions before you begin. 
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